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release



Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007

Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007



Tank Pit 
Well #1

10 feet Tank Pit 
Well #2

Tank Pit

Fill Port

Dry Break

Pump Sump 

ATG Sump

premium mid-grade regular

Tank Pit 
Well #1

10 feet 10 feet Tank Pit 
Well #2

Tank Pit

Fill Port

Dry Break

Pump Sump 

ATG Sump

premium mid-grade regular



Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007

Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007



Concentration of MTBE MW-2
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Concentration of MTBE MW-6
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Concentration of MTBE MW-5
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Water Vapor Condenses



MTBE Vapors Escape UST



MTBE Vapors Dissolve in 
Condensate



MTBE in Ground Water 
in Tank Fill Material



• install a device in the vaults 
surrounding suspected sources of 
gasoline vapors that that emits 
vapors of deuterium oxide D2O 
(heavy water) at a slow rate over 
time

• install in the vaults devices that 
measures the concentration of 
MTBE vapors and D2O vapors

Activities



• determine the concentration of 
MTBE vapors in the vault above the 
tank

• determine the concentration of D2O 
in water vapors in the vault above 
the tank

• determine the concentrations of 
MTBE and D2O in water in the 
ground water around the tank

Activities



Based on the concentration of D20 and 
MTBE vapors in the vaults, compared 
to the concentrations of D2O and 
MTBE dissolved in ground water in the 
tank fill, determine whether particular 
potential sources are plausible causes 
of the MTBE in the ground water.

Activities



Passive Diffusion Samplers for 
MTBE Vapors 
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Passive Diffusion Samplers for 
Water Vapor and D2O Vapor 





Source of D2O Vapor 















MTBE in Ground Water 
in Tank Fill Material



0

1000

2000

3000

4000

5000

6000

7000

8000

9000

11/9/05 11/14/05 11/19/05 11/24/05 11/29/05 12/4/05 12/9/05 12/14/05 12/19/05 12/24/05

V
ol

um
e 

(g
al

lo
ns

)

PUL
MUL
RUL



Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007

Source 7-Eleven File, IT Corp, 
Drawings 822662005, 
822662007, and 802078007





-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

11/09/05 11/14/05 11/19/05 11/24/05 11/29/05 12/04/05 12/09/05 12/14/05 12/19/05 12/24/05

Date of Sampling

P
re

ss
ur

e 
in

 F
ee

t o
f W

at
er



Tank Pit 
Well #1

10 feet Tank Pit 
Well #2

Tank Pit

Fill Port

Dry Break

Pump Sump 

ATG Sump

premium mid-grade regular

Tank Pit 
Well #1

10 feet 10 feet Tank Pit 
Well #2

Tank Pit

Fill Port

Dry Break

Pump Sump 

ATG Sump

premium mid-grade regular











0

50

100

150

200

250

300

0 2000 4000 6000 8000 10000 12000 14000

Volume Pumped (gallons)

B
ro

m
id

e 
(m

g/
L)

Bromide Breakthrough

Bromide Addition



0

10

20

30

40

50

60

70

80

90

0 2000 4000 6000 8000 10000 12000

Volume Pumped (gallons)

M
TB

E
 (u

g/
L)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

B
ro

m
id

e 
Fr

ac
tio

na
l B

re
ak

th
ro

ug
h

MTBE

Bromide Breakthrough



0

10

20

30

40

50

60

70

80

90

0 2000 4000 6000 8000 10000 12000
Volume Pumped (gallons)

M
TB

E
 (u

g/
L)

0

50

100

150

200

250

300

350

400

450

500

δH
 in

 w
at

er

MTBE Deuterium



We emplaced 15 liters of D2O.

We recovered 2 liters in D2O in the 
ground water in the tank fill.



Based on the concentration of D20 and 
MTBE vapors in the vaults, compared 
to the concentrations of D2O and 
MTBE dissolved in ground water in the 
tank fill, determine whether particular 
potential sources are plausible causes 
of the MTBE in the ground water.

Activities



δD‰ =  Fraction Dsample - Fraction Dstandard *1000

Fraction Dstandard

∆δDsample = δDsample - δ Dbackground

mole ratio D/H in standard = 0.000156



Additional Dtankfill = K * ∆δDtankfill * Volumetankfill

Additional Dcondensate = Additional Dtankfill

Volumecondensate = ∆δDtankfill * Volumetankfill/ ∆δDcondensate

Additional Dcondensate = K * ∆δDcondensate * Volumecondensate

Where K = 1000 * mole ratio D/H in standard:



Total MTBEtankfill = Conc. MTBEtankfill * Volumetankfill

Total MTBEcondensate = Total MTBEtankfill

Total MTBEcondensate = Conc. MTBEcondensate * Volumecondensate

Expected Conc. MTBEcondensate = 

Conc. MTBEtankfill * Volumetankfill / Volumecondensate



The evaluation will be expressed as 
the ratio of the measured 
concentration of vapors in each vault 
to the concentration of vapors 
necessary to explain the MTBE in the 
ground water in the tank fill.



Date 
recovered

MTBE
(ug/L 
water)

Deuterium in 
Water Vapor

(δD‰)

Regular Dry Break

38,037

2,522,112

68,320

12/16/2005 9590 0.60

1/19/2006 4941 28.20

2/16/2006 3827 1.07

Deuterium in 
Water Vapor

%(H+D)



Date 
recovered

MTBE
measured

(ug/L water)

MTBE
required

(ug/L water)

Regular Dry Break

6,188

410,322

11,115

12/16/2005 9,590 1.55

1/19/2006 4,941 0.01

2/16/2006 3,827 0.34

Ratio
measured to 

required
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Location Date recovered Ratio measured 
to required

Mid-Grade ATG 12/16/2005 0.09

Mid-Grade ATG 1/19/2006 0.02

Mid-Grade ATG 2/16/2006 0.04



Location Date recovered Ratio measured 
to required

Mid-Grade Dry 
Break

12/16/2005 0.33

Mid-Grade Dry 
Break

12/16/2005 0.91

Mid-Grade Dry 
Break

1/19/2006 0.00

Mid-grade Dry 
Break

2/16/2006 0.13



Location Date recovered Ratio measured 
to required

Mid-Grade Sump 12/16/2005 0.14

Mid-Grade Sump 12/16/2005 0.05

Mid-Grade Sump 1/19/2006 0.03

Mid-Grade Sump 1/19/2006 0.02

Mid-grade Sump 2/16/2006 0.03

Mid-grade Sump 2/16/2006 0.02



Location Date 
recovered

Ratio 
measured to 

required
Premium ATG 12/16/2005 0.93

Premium ATG 1/19/2006 0.02

Premium ATG 2/16/2006 0.01



Location Date 
recovered

Ratio 
measured to 

required
Premium Dry 

Break
12/16/2005 0.26

Premium Dry 
Break

1/19/2006 0.01

Premium Dry 
Break

2/16/2006 0.01



Location Date recovered Ratio measured 
to required

Premium Sump 12/16/2005 0.03

Premium Sump 12/16/2005 0.00

Premium Sump 1/19/2006 0.01

Premium Sump 1/19/2006 0.02

Premium Sump 2/16/2006 0.01

Premium Sump 2/16/2006 0.01



Location Date 
recovered

Ratio 
measured to 

required

Regular ATG 12/16/2005 0.02

Regular ATG 1/19/2006 0.03

Regular ATG 2/16/2006 0.02



Location Date 
recovered

Ratio 
measured to 

required

Regular Dry 
Break

12/16/2005 1.55

Regular Dry 
Break

1/19/2006 0.01

Regular Dry 
Break

2/16/2006 0.34



Location Date recovered Ratio measured 
to required

Regular Sump 12/16/2005 0.00

Regular Sump 12/16/2005 0.01

Regular Sump 1/19/2006 0.01

Regular Sump 1/19/2006 0.01

Regular Sump 2/16/2006 0.15

Regular Sump 2/16/2006 0.03
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